ABSTRACT
Introduction

56
The excessive and uncontrolled use of antibiotics in medicine, animal production, and 57 preservation of food products has greatly contributed to the emergence of resistant pathogens 58 to conventional antibiotics which frequently leads in treatment failure, severe outcomes and ionization source (nano-ESI). Systems parameters were adjusted as previously published in identification of the peptides were done using Mascot Distiller v2.4.2.0 software (Matrix 229 Science, Inc., Boston, MA).
230
The NCBInr protein database was used to identify the peptides with a significance 
Preparation of fermented zebra blenny protein hydrolysate
243
In this study, previous tests were done in order to select the DH that allow to obtain the 244 most active protein hydrolysate. The antibacterial activity against E. coli was measured as a 245 function of time.
246
As shown in Table 1 , the highest growth inhibition was obtained after 12 h of 247 incubation, thereafter the inhibitory activity decreased and then disappeared. Results
248
demonstrate that DH had a significant effect on bacteria growth inhibition activity, and that 249 the highest activity was reached with a DH of 17.35 % (12 h of incubation). bacteria (Table 2) . No antibacterial activity was detected with the undigested zebra blenny 252 muscle proteins (t = 0). FZPH was found to inhibit the growth of M. luteus, E. coli, K. 253 pneumoniae, S. enterica and Enterobacter sp., and the highest antibaterial activity was 254 detected against E. coli and K. pneumoniae.
256
Chemical composition, free amino acids and nucleotides content 257
The chemical composition of freeze dried ZPH was determined (Table 3 ) and compared to 258 that of zebra blenny meat flour. The proximate composition of dried ZMF showed high 259 protein content (84.16% of dry matter basis) (p<0.05) whereas protein content was about 80% 260 in FZPH (p<0.05). The fat content level in the hydrolysate was 0.08%, which was 261 significantly lower than ZMF (5.44%) (p< 0.05). FZPH had high ash content (11.54%).
262
In Table 4 , free amino acid compositions of ZMF and FZPH are expressed as 
265
Nucleotides and derived compound of undigested muscle and FZPH were determined 266 by HPLC and are shown in Table 5 . Hypoxanthine is the major compound in the undigested 267 and FZPH samples (7.62 and 9 μmol/g, respectively), whereas ADP, ATP, and uric acid were 268 undetectable. AMP was not detected in FZPH; UMP and uridine were also not detected in 269 ZMF. Regarding this, it is well known that after death, ATP is rapidly split into ADP and 270 subsequently into AMP and IMP. IMP is then degraded to inosine and hypoxanthine which in 271 turn can be oxidized to uric acid [16] . So, the accumulation of hypoxanthine in the fish 272 muscle hydrolysate can reflect the enzymatic breakdown. Nucleotides and especially IMP and 273 GMP, which are abundant in seafood, are responsible for theumami taste sensation [17] . The 274 presence of these nucleotides in ZMF, contributes to the umami sensor. In fact, it has been noted that the combination of nucleotides and umami-related amino acids (aspartic and 276 glutamic acids) would increase synergistically the umami response.
278
Amino acid composition
279
The amino acid compositions of FZPH and its fractions, obtained after fractionation by
280
G25 gel filtration and expressed as percentage of residues, are reported in Table 6 . The amino 281 acid compositions of the different samples revealed that they are rich in Lys, Glu, Ala and
282
Gly. The sum of these amino acids was between 36.13% for ZMF and 52.92% for FZPH-F6.
283
The obtained percentages were higher than previously published results in salmon (20.37%)
284
and cod (7.15%) protein hydrolysates [18] . Taurine, a sulfur-containing amino acid derived 285 from methionine and cysteine, was detected in all samples. The FZPH-F4 had the highest 286 taurine content (4.28%), whereas less taurine was found in ZMF (0.28%). Taurine contents 287 were similar to those reported by Lassoued et al. [19] In this study, MALDI-ToF mass spectrometry was used to distribution of peptides 308 generated during fermentative hydrolysis from 600 to 1800 Da. As shown in Fig. 2 , there is an 309 extensive distribution of peptides in FZPH in a wide range of molecular masses. In fact,
310
whereas no peptides were detected in ZMF ( Fig. 2A) size exclusion chromatography on a Sephadex G-25 column to isolate antibacterial peptides.
320
As reported in Fig. 3 , six separated peaks, from F1 to F6 were obtained. The yields of F1, F2, 321 F3, F4, F5 and F6 fractions were 12.55%, 6.86%, 11.55%, 7.65%, 2% and 1.4%, respectively.
322
The fractions associated with each peak were pooled, freeze-dried and evaluated for 323 antibacterial activity. As reported in Table 7 , except F5 and F6 which didn't display any 324 antibacterial activity against all the strains tested, F1, F2, F3 and F4 showed varying degrees of antibacterial activities against at least one bacterium. Indeed, F1 was found to inhibit only activity was selected and then further fractionated by RP-HPLC. Fractions (1 ml) were 329 automatically collected, freeze-dried and their antibacterial activities were tested. The RP-
330
HPLC profile of F2 fraction, reported in Fig. 4 , revealed a very large number of peaks relating 331 to the abundance of peptides generated. Antibacterial activity was only detected in fractions 332 eluted from 3 to 6 min (named sub-fraction A) and at 47 min (named sub-fraction B). These 333 two sub-fractions were selected for the identification. found at the C-ter of Hadrurin, an antimicrobial peptide from the venom of the scorpion
377
Hadrurus oztecus [38] . This tripeptide could be implicated in the peptide action.
378
In addition to peptides sharing some homology sequences with previously identified 379 antibacterial peptides, potential ACE-inhibitor, DPP IV inhibitor and antioxidant peptides 380 were also reported in Table 9 . Values are given as mean ± SD from triplicate determinations (n= 3).
735
ZMF : zebra meat flour.
736
FZPH : zebra blenny protein hydrolysate fermented using B. mojavensis A21 during 12h. Table 5 793
Nucleotides composition of zebra blenny meat flour and zebra blenny protein hydrolysate. 
828
Values are given as mean ± SD from duplicate determinations (n= 2). 
